IN THE CLAIMS : 

Please CANCEL claims 7-9 without prejudice to or disclaimer of the recited subject 
matter. 

Please AMEND claims 1, 2, 10, 54 and 56-59, and ADD new claims 60-64, as 
follows. Note that all the claims currently pending in this application, including those not 
presently amended, have been reproduced below for the Examiner's convenience. 

1 . (Currently Amended) A projection optical system, comprising: 

a first imaging optical system consisting of having at least one first lens and at 

least one concave mirror, for forming an intermediate image of an object; 

a second imaging optical system consisting of having at least one second lens 

and at least one diffractive optical element, for projecting the int e rm e diat e imag e onto an 

image plane an image of the object onto an image plane different from the position at 

which the intermediate image is formed ; and 

a field optical system disposed between said first and second imaging optical 

systems, 

wherein said pr ojecti o n o ptical system is ar r anged to image, u p on the image 
p lane, only abaxial light fr om the obj e ct second imaging optical system has no mirror, and 
in said projection optical system, a central position of a pupil is not blocked with respect to 
light . 
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2. (Currently Amended) A projection optical system comprising: 

a first imaging optical system having at least one first lens with a positive 
power and at least one concave mirror, for forming an intermediate image of an object; 

a second imaging optical system having at least one second lens with a positive 
power and at least one diffractive optical element with a positive power , for projecting the 
intermediate image onto an image plane; and 

a field optical system disposed between said first and second imaging optical 

systems, 

wherein the o r each lens, the or each mirror and the o r each diffractive optical 
e lem e nt o f said projection optical system all hav e a positive powe r does not include any 
one of a lens, a mirror and a diffractive optical element having a negative power , 

3. (Previously Presented) A projection optical system according to Claim 1, wherein 
said at least one first lens, said at least one concave mirror, said at least one second lens, 
and said at least one diffractive optical element have a positive power. 



4. (Canceled) 



6. (Canceled) 



7-9. (Canceled) 



10. (Currently Amended) A projection optical system comprising: 

a first imaging optical system cottsistmg^haNQng at least one first lens and at 
fcast-tme asingje concave mirror, for forming an intermediate image of an object; 

a second imaging optical system ctmsistii^having at least one second lens 
and at least one diffractive optical element, for projecting the inlum.dial. imag. unto an 
imagine an image of the object onto in image nlane from thft ot 

w hich the intermediate im age is fnrmpH; 



a - field opti c al syst e m dij,puj>ul bctw t ui said fust and mx o ihI 



imaging u ptical 



systems, and 



a rrflectiun .mfaic di^ed adjacent tu on inl , , „ K j i jh , U1UJ , L Wd b> Sdul 
first iuiayn, U pUud ^leni substantially flat mimf ^ rren ^ firs , anH ^ 

imaging optical systems and at a position adjacent to the ^ which fllP 
image is former! 

Wherdn a b nxijl fl "" ^ obj L tt a, i JLOul and lu ll nii d bj .aid concave 

mi r vm i, JJUlul b, , , iJ 1 L lLaiuii .uifacc l r J . aid ^ u nd imaging u pli caHystem 

there is only one concave mirror of said firct 



imaging ophVal cyct^. and saiH firgt irt1Q ^ nr 
optical system has no mirror with a power, nrher Hum ,1,. sole cnnravp mi _ 
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1 1 . (Previous* Printed) A project optica, system according to data !, wherein 
a. leas, one of said a, teas, one diffractive optical element of said projection optical system 

satisfies a relation: 

3<MP/A<50 

where MP is a minimum pitch (micron) of the diffractive optical element, and A is the 
exposure wavelength (micron). 



12. (Previously Presented) A projection optical system comprising: 

a first imaging optical system having at least one first lens and at least 
concave mirror, for forming an intermediate image of an object; 

a second imaging optical having at least one second lens and at least 



one 



one 



diffractive optical element, f„ r projecting the ^ ^ ^ ^ ^ 

a field optical system disposed between said first and second imaging optical 

systems, 

wherein at least one of said at least one diffractive optical element of said 
projection optical system satisfies a relation: 
|Ld/Lg2| <0.2 

where IA is the distance between an aperture stop of said second imagmg optical system 
and said diffractive optical element, and Lg2 is the distance from a paraxial image plane 
position of an intermediate image formed by said first imaging optical system, 
corresponding to an object point position of said second unaging optical system, to a re- 
imaging plane where the intermediate image is re-imaged. 
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13. (Previously Presented) A projection optical system according to Claim 1, further 
comprising a field stop adjacent to an intermediate image to be formed by said first 
imaging optical system. 

14-36. (Canceled) 

37. (Previously Presented) A projection optical system, comprising: 
at least two lenses; 
at least one concave mirror; 
at least one diffractive optical element; 

a first imaging optical system having one of said at least two lenses and said at 
least one concave mirror, for imaging an intermediate image of an object, wherein said first 
imaging optical system includes at least a lens having a positive refractive power, a 
reflection mirror and said concave mirror, which are disposed in the order mentioned 
above, from the object side; and 

a second imaging optical system having another one lens of said at least two 
lenses and said at least one diffractive optical element, for projecting the intermediate 
image onto an image plane, 

wherein said first and second imaging optical systems are disposed along a 
common straight optical axis, and wherein abaxial light from the object as reflected and 
collected by said concave mirror passes through an outside portion of an effective diameter 
of said concave mirror, toward the image plane side. 



t) * c 

38. (Previously Presented) A projection optical system according to Claim 37, 
wherein said at least two lenses, said at least one concave mirror and said at least one 
difflactive optical element have a positive refractive power, respectively, and wherein said 
projection optical system does not include a lens having a negative power, a mirror having 
a negative power, or a diffractive optical element having a negative refractive power 

39. (Previously Presented) A projection optical system according to Claim 37, 
wherein said at least two lenses, said at least one concave mirror and said at least one 
diffractive optical element include a lens, a concave mirror and a diffractive optical element 
of a positive power. 



40. (Previously Presented) A projection optical system according to Claim 37, further 



43. ( Previously Presented) A projection optical system according to Claim 37, further 
comprising a reflection surface disposed adjacent to an intermediate image formed by said 
first imaging optical system, and wherein abaxial light from the object as reflected and 
collected by said concave mirror is deflected by said reflection surface toward said second 
imaging optical system. 

44. (Previously Presented) A projection optical system according to Claim 37, 
wherein at least one of said at least one diffractive optical element of said projection optical 
system satisfies a relation: 

3<MP/X<50 

where MP is a minimum pitch (micron) of the diffractive optical element, and X is the 
exposure wavelength (micron). 

45. (Previously Presented) A projection optical system according to Claim 37, 
wherein at least one of said at least one diffractive optical element of said projection optical 
system satisfies a relation: 

|Ld/Lg2| <0.2 

where Ld is the distance between an aperture stop of said second imaging optical system 
and said diffractive optical element, and Lg2 is the distance from a paraxial image plane 
position of an intermediate image formed by said first imaging optical system, 
corresponding to an object point position of said second imaging optical system, to a re- 
imaging plane where the intermediate image is re-imaged. 



46. (Previously Presented) A projection optical system according «„ Claim 37, further 
comprising a „e.d stop adjacent t0 „ jnterm6diate image , 0 ^ fcy ^ ^ 



optical system. 



47-53. (Canceled) 



54. (Currently Amended) A device manufacturing method, comprising the steps of: 
exposing a wafer to a device pattern using a projection optic**™* system 
according to Claim 1; and 

developing the exposed wafer. 

55. (Canceled) 

56. (Currently Amended) A device manufacturing method, comprising the steps of: 

posing a wafer to a device pattern using a projection optical etemem system 
according to Claim 2; and 

developing the exposed wafer. 

57. (Currently Amended) A device manufacturing method, comprising the steps of: 
exposing a wafer to a device paKem using a projection optica, ete system 
according to Claim 10; and 

developing the exposed wafer. 
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58. (Currently Amended) A device manufacturing method, comprising the steps of: 

exposing a wafer to a device pattern using a projection optical e lement system 
according to Claim 12; and 

developing the exposed wafer. 

59. (Currently Amended) A device manufacturing method, comprising the steps of: 

exposing a wafer to a device pattern using a projection optical e l e ment system 
according to Claim 37; and 

developing the exposed wafer. 

60. (New) An exposure apparatus including a projection optical system as recited in 
Claim 1, for projecting a pattern of a mask onto a substrate. 

61. (New) An exposure apparatus including a projection optical system as recited in 
Claim 2, for projecting a pattern of a mask onto a substrate. 

62. (New) An exposure apparatus including a projection optical system as recited in 
Claim 10, for projecting a pattern of a mask onto a substrate. 

63. (New) An exposure apparatus including a projection optical system as recited in 
Claim 12, for projecting a pattern of a mask onto a substrate. 
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64. (New) An exposure apparatus including a projection optical system as recited in 
Claim 37, for projecting a pattern of a mask onto a substrate. 
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